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. Eti-sclainer 
Vector Graphic makes no representations or warranties with respect to the 
contents of this manual itself, whether or not the product it describes is 
covered by a warranty or repair agreonent. Further, Vector Grajiiic reserves 
the right to revise this publication and to make changes from time to time in 
the content hereof without daligaticn of ^fector Graphic to notify ary perscn of 
such revision or changes, accept v*ien an agreement to the contrary exists. 



Bevisions 
The date and revisicn of each page herein appears at the bottan of each page. 
"Hie revisioi letter such as A or B changes if the frRNUAL has been improved but 
the PROIXJCr itself has not beei significantly modified. The date and revision 
CTi the Title Page corresponds to that of the page most recently revised. When 
the product itself is modified significantly, the product will get a new 
revision number, as shown on the manual's title page, and the manual will 
revert to revisicn A, as if it were treating a brand new product. EACH MANUAL 
SHOULD CNLY BE USED 'JTUm THE .fRDDUCT IDENTIFIED CN THE TITLE EACE. 
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REPAIR AOIEEMENT 



The Micropolis 5 1/4" Floppy Disk Controller Board or its variations sold 
hereunder is sold "as is", with all faults and without any warranty, either 
expressed or implied, including any inplied warranty of fitness for intended 
use or merchantability. However, the above notwithstanding, VECTOR C31APHIC, 
INC., will, for a period of ninety (90) days following delivery to custoner, 
repair or replace any Micrqpolis 5 1/4" Disk Controller Board or its variations 
that is found to contain defects in materials cr workmanship, provided: 

1. Sudi defect in material or vrorkmanship existed at the time the 
Micropolis 5 1/4" Disk Controller Board or its variations left the VECTOR 
QE^AHIEC, INC., factory; 

2. VECTCR (3?APHIC, INC., is given notice of the precise defect claimed 
within ten (10) days after its discovery; 

3. The Micropolis 5 1/4" Disk Controller Board or its variations is 
promptly returned to VECTOR (SA5HIC, INC., at customer's expense, for 
examination by VECTOR GRAPHIC, INC., to confirm the alleged defect, and for 
subsequent repair car replacement if. found to be in order. 

Repair, replacement or corxecticai of any defects in material or workmanship 
vrtiich are discovered after ecpiration of the period set for-ch above will be 
performed by VECIxai GRAEHIC, INC. , at Buyer's expense , provided tiie Micropolis 
5 1/4" Disk Controller Board or its variations is returned, also at Buyer's 
expense, to VECTOR GRAHEEC, INC., &r such repair, replacement or correction. 
In performing any repair, replacement or correction after expiraticn of the 
period set forth above, Bt^r will be charged in addition to the cost of parts 
the then-current VECTOR GRAPHIC, INC., repair rate. At the present time the 
applicable rate is $35.00 for the first hour, and $18.00 per hour for every 
hour of work required thereafter. Prior to camiencing ai^ repair, replacanent 
or correction of defects in material or workmanship discovered after expiration 
of the period for no-cast-to-Bxiym: repairs, VECTCR C3WJFHIC, INC., will sufanit 
to Buyer a written estimate of the expected charges, and VECTOR CSAHJIC, INC., 
will not conroence repair until such time as the writtai estimate c£. charges has 
been returned by Buyer to VECTOR CSAPHIC, INC., signed by duly authorized 
representative authorizing VECTCR GRAPHIC, INC., ta ccramence with the repair 
work involved. VECTOR GRAPHIC, INC., shall have no ctoligation to repair, 
replace or correct any Micropolis 5 1/4" Disk Controller Board or its 
variations until the written estimate has been returned with ^proval to 
proceed, and VECTCR GRAPHIC, INC., may at its qpticn also require prepayment of 
the estimated repair charges prior to cotranencing work. 

Repair Agreement void if the enclosed card is not returned to VECTCR GRAPHIC, 
INC. within ten (10) days of aid ccnsumer parchase. 
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PCOREWCRD 



Audience 



Scope 



Tixis manual is intended for dealers r 
user's, and service personnel with a 
moderate knowledge of microoon p iters 

It describes «*iat the Micropolis 5 1/4" 
Floppy Di^ ControUac Board does, hew to 
test, and adjust: the board, and how to 
troubleshoot the board. 



Organization 



Eadi secticxi is written at a uniform 
level of technical depth. "User's 
Information Sheet" tells the user how 
to convert to a 56K system and how 
to change base addresses. "Perspective" 
tells what the board does by describirg the 
major functional units of the board. 
"Tfest and Adjustments" explains how to test 
and adjust tdhe board and "Troubleshooting" 
describes how to troubleshoot the board. 
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USER'S INPOEMATICN SEEET 



NOTE: 

TO convert a Micropolis 5 1/4" Disk Controller board from a 48K to a 56K 
system, remove junper Wl, juitper W4 remains in place. 

Changing Hie Controller Base iVSdress 

If the controller base address requires changing, the controller may be 
jun^ered at any IK boundary fron COO OH to PCOOH by performing the following 
procedure. 

a. Beferring to illustration below, locate the address juinpers Wl thru W4. 

b.. Referring to the following table, determine the juirpers required for the 
(tesired base address. Install tiae required jumpers using a short length of 
insulated wire. 

c Solder in the new juirper(s) using a 25-30 watt soldering irrai and resin 
core solder.. 




ADDRESS JUMPERS' 
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CONTROLLER BASE ADDRESS JUMPER CONFIGURATIONS 





ADDRESS BIT 




JUMPER 






A15 A14 A13 A12 A11 A10 


A9 AS 


Jumper installed 


Base- Address 


N/A W1 W2 W3 W4 


N/A 


W1 W2 W3 W4 


CO 00-C3FF 


110 





Y Y Y Y 


C4 00-C7FF 


1 1 1 





Y Y Y N 


C8 00-CBFF 


110 10 





Y Y N Y 


CC 00-CFFF 


1 1 11 





Y Y N N 


DO 00-D3FF 


110 10 





Y N Y Y 


D4- 00-D7FF 


110 1 1 





Y N Y N 


D8- 00 - DBFF 


110 110 





Y N N Y 


DC 00 - DFFF 


110 111 





Y N N N 


EO 00-E3FF 


1110 





N Y Y Y 


E4- 00-E7J-F 


1110 1 





N Y Y N 


E8 00-EBFF 


1110 10 





N Y N Y 


EC 00-EFFF 


1110 11 





N Y N N 


Gt=„w«rw ™ 00-F3FF 
Address pQ QQ_pgpp 


11110 





N N Y Y 


11110 1 





N N Y N 


111110 





N N N Y 


FC 00-FFFF 


111111 





N N N N 


Example: To use base address E400, install jumpers 


at W2 and \ 


/V3. 
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I. PERSPBCnVE 



1.1 Func±icaial Descripticai 

The Micropolis Disk Controller Board (Figure 1-1) is implemented en a 
543y-10 inch PCBA that plugs into the S-100 bus. The controller contains 
the following major functional units: 

a) Control logic to interpret CPU selection and respond to CPU 
commands. 

b) A sector separator that separates sector and index pulses and keeps 
track of each sector as it passes under the read/write head. 

c) Vftrite logic that oxiverts parallel-form bytes from the CHJ to serial 
data suitable for recording en the disk. 

d) Read logic that converts the serial data from the disk to 
parallel-form bytes for transfer to the CPU. 

e) Bootstrap ERCMs for reading sector zero of the system disk into RAM, 
then starting the; progr a m in RAM. 

1.1.1 Disk Data Format 

Data is recorded on the di^ in concentric tracks. The outermost track 
is track zero- Each track is divided into 16 sectors. The beginning of 
each sector is indicated by a sector hole punched in the disk. An index 
hole is located halfway between the holes for sector 15 and sector zero. 
The sector and the index hole are sensed by a photo transistor in the disk 
drive. Each disk sector consists of a preamble, sync byte, header, data, a 
checksum, and a postamble. Each of these fields are described below. 

Preandsle 

The preant)le is composed of approximately 40 bytes of zero (0) data bits. 

The preamble is automatically generated by the disk controller and is 
necessary to provide tolerance for the mechanical alignment and electrical 
characteristics of the sector/index sensor. It also provides a field of 
knovffi data pattern for synchronizaticn of the read data decoder. 

Sync Byte 

The sync byte is a byte of data (PPH) which is used in the disk 
controller to define the beginning of useful data. 
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=1} 



CONTROL LOGIC 
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TRKO 
WPT 



SECP 



S100 8US 



Figure 1-1. Controller PCBA, Block Diagram 
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Figure 1-2. Controller Registers and Mdressing 



1-2 
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Header 



The header is a 2-byte block consisting of the binary trade address of 
the track en v<hich tiie sector resides (0-76 (34)) and the address of the 
sector (0-15). The header is used to verify that the proper sector is being 
accessed in a disk I/O operation. 

Data 

Ths data field consists of 266 bytes of user data. 

Checksum 

The checksum is a one byte error detection code that provides error 
detection in read operations. The checksum is computed by the CPU as 
follows: 

a) The accumulator and carry are initially cleared; 

b) Each byte of the header and data fields is added to the accumulator 
with carry. 

In write operations, the computed checksum is written immediately 
following the- data field- Hi read cperaticns , tiie checksum is recomputed 
fixm the- read data. and. is: caipared with the checksum byte vAiich is read. If 
they do not ccnpare, a, read error has occurred.. 

Bostamble 

The rest of the sector from the checksum to the next sector hole is 
filled with zero data bits. The length of the postamble allows for the 
mechanical tolerance in the placement of sector holes on the disk and 
tolerance for disk speed and write clock variations. 

1.1.2 Controller Registers 

The controller is accessed using the memory-mapped I/O technique? that 
is, the ccntroller ccninand, status, and data registers are treated as iienory 
addresses, so that the controller read/write commands are actually raanory 
reference instructions. See figure 1-2 for a pictorial illustration of the 
controller registers and the standard address configuration. 

One kilobyte of the CPU's memory space is allocated for use by the 
controller. The upper 512 bytes are reserved for operating the controller 
and the lower 512 bytes are allocated for the bootstrap PRCMs. Because cnly 
half of the available PRCM is used, only half of the lower spaoa is used. 
The controller hardware registers occupy the the first four locations of the 
upper 512 bytes; and the remainder of the address space duplicates these 
four addresses over and over. 

Jumpers Wl through W4 allow the controller to be located at any one of 
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the i^^r 16 IK blocks of CPU mamory space (base addresses COOOH to FCOOH). 
The controller is normally configured with only jumper W4 installed, 
selecting the memory block starting at F800H, as shown in figure 1-2. The 
controller command, status, and data registers are also indicated in this 
figure and are accessed by the appropriate CPU memory read and write 
ccmnands* 

Conmand register 

The command register, located at FAOOH or FAOIH for CPU memory write 
operations, provides for drive unit/head selection, interrupt control, write 
enable, track-to-track stepping, and controller reset. The CPU sets the 
ooraraand code in bits 7, 6, 5 and sets the nodifier bits in thru 4. Bit 
specifications for the ccmmand register are shown below. 

CCnroand Code Ccranand Modifier 
(bits 7,6,5) (bits 0-4) 



Select Drive/Head (Bits 0,1: Select drive unit 

address (0-3) 

(Bit 4: Select head: 0=lower7 
l=upper 

Interrupt Control (Bit 0: =0 Disable sector 

inteinrupt 

=1 Enable sector 
interrupt 

Step 1 track (Bit 0: =0 Step out (decrease 

track number 

=1 Step in (increase 
track number 



4 Set WRITE Not used 

5 Reset Ccntroller Not used 

6 Not used Not used 

7 Not used Not used 
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SectCTT Register 

The sector register, located at PAOOH ^or CPU memory read operations, 
contains the aSdress of the sector currently passing under the read/write 
head, and contains the sector flag and sectca: interrupt flag as they occur. 
The sector register forms controller status bj^e aero. Bit specifications 
for the sector register are showi below. 

Bits Definition 

0-3 Sector Address: Address of the sectca: passing under the 

read/write head of the select drive. 

4 Reserved: Jumper WIO 

5 Host CHJ ^3eed: JUnper W9 is installed according to hDst 
CFO speed as follows: 

1 = 2MHz CHJ (W9 not installed) 
=- 4MHz CPU (W9 instaUed) 

6 Sector Internet Flag: Indicates an interrupt request has been 
generated by a sector pulse. Flag is reset by issuing a reset 
or an internet disable oanmand. (Not used by Micropolis 
software) . 

7 Sector Flag: Indicates the sector aSdress is valid and that 
a read cr write cperaticn may be performed. Flag is true 
for 30 usee at the start of each sector. All. data transfers 
must be intiated within 100 usee cf the flag going true. 
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Status Register 

The status register, located at FAOIH for CPU memory read operations contains 
drive select and status bits, CHJ interrupt status, and a flag which enables the 
CPU to synchronize disk read and write operations. The status register forros 
controller status byte cne. Bit specifications for the status register are 
shown below. 

Bits Definition 

0-1 ISnit Address; Address of the currently selected drive. Address 
T is valid only if SETD/ is true (0). 

2 SLTD/:Unit selected . This flag is low true, ie., 

0=A drive is selected. 
l=4b drive is selected. 

SLIJE/is trvie if a drive has been selected and the 4-second timer has 
not expired.. SLTD/is lew true so that the software may detect when 
the oxitroller is not installed (non-existant nEmory references 
yield OFFH). 

3 TKO:. Ttack status, fccm selected drive. 

4 WPTt: Write- protected status frcnr selected drive. 

5 RDX:. Keady status frcm the selected drive. When true, indicates 
the drive is ready to perform coranands. 

6 PINTEiPINTE status from the S-100 BUSS. 

7 TFtTransfer flag. In write operations, indicates that the controller 
is ready to accept data firam the oonpiter. In read operatiois, 
indicates that the controller has data available to the computer. 
When the software detects the transfer £Lag has set, all data 
transfers are performed by accessing the controlla: data register, 
which autanatically synchronizes the transfer by use of the PRDY line. 
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Write Data Begister 

The write data register, located at FA02H/FA03H for a CPU memory write 
operation, enables the CPU to write data an. the disk. If the write data 
register is referenced vAien the transfer flag is set during a write operaticxi, 
the controller expects a data byte to be en the S-100 bus data lines. The PRDY 
line will be set true for 1 bit time (4 usee). (See the status register 
description for the definition of the transfer flag). 

Read Data register 

The read data register, located at FA02/FA03H for a CPU memory read 
operation, enables the CPU to read disk data after it has been assembled into 
parallel form fcy the controller. If the read data register is accessed whai the 
transfer flag is set during a read cperaticn, l±e controller will hold the PRDY 
line, false until a byte of data is available. The ccxitroller will thai place 
the data en the S-100 bus lines and set i±e HODY true for 1 bit time {4 usee). 
The data will only be available fear this 1 bit time period. 



1.1-3 S-100 Bus Signals definition 

Pin assignments and identification of S— 100 bus signals used by the 
controller are- shown below. Bus timing for handshaking and data transfer are 
shown in figur& 1-3. 



8080 STATES 



8080 

CLOCKS 



\ 02 

A0-A1S 

SOUT. SINP ' 
SMEMR I 

DO (I- 00 7 
MWniTE 



Dl 0- 01 7 



»TYPICAL MEMORY R6FEBEN CE- 



T1 



T2 



TW 



T3 



T2 



.1 n 



poaiN 



PRDY 



X 



X 






X 



STATUS 



X 



X 



f 



1 



:; 



-f J- 



J 



VAUD,DATA 



\ 



500ns 



X 



X 



V STATUS X 



\ 



Figure 1-3. S-100 E&ta Bus Signals, Timing Diagram 
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DISK CONTROLLEB S-IOO BUS INTERFACE 



Signal Pin Dim Description Signal 


Pin 


Dim Description 


Note 


AOO 79 > SINP 


46 


IN I/O Input Cycle 




A01 80 


sour 


45 


IN I/O Output Cycle 




A02 81 


SMEMR 


47 


IN MEM Read Cycle 




A03 31 


MWRITE 


68 


IN MEM Write Strobe 




A04 30 


PDBIN 


78 


IN CPU Data In Strobe 




AGS 29 


PRDY 


72 


OUT CPU Ready Line 




A06 82 


POC/ 


99 


IN Poweron Clear 




A07 83 IN 


>■ Address 








A08 84 


Bus 2MHZ/ 


49 


IN 2.0 MHz Xtal Clock 


4 


A09 34 










A10 37 


PINTE 


28 


IN CPUINIbUne 


5 


A11 87 


PINT/ 


73 


OUT CPU INT Une 


5 


A12 33 










A.13 85. 


V10/ 


4 


^ 


5 


A14 86 J 


V1 1/ 


S 


5 


A15 32 J V12/ 


6 






5 


VI 3/ 


7 


OUT 


_ Vectored Interrupt 


5 


DOO 36 \ VI 4/ 


3 




Lines 


5 


D01 35 1 V15/ 


9 






5 


DOZ 88: 


VI 6/ 


10 


J 




5 


DOS' 89* IN 


> DataiOut VI 7/ 


11 


J 


5 


D04 38 


Bus; 








DOS 39 


QND 


50 


IN Ground 




D06 40 


QNO 


100 


IN Ground 




DOr 90 J 








^ +8V 
DIO 95 \ +8V 


1 


IN +8V Unreg 




51 


IN +8V Unreg 




DM 94 










DI2 41 


H-16V 


2 


IN + 16V Unreg 


6 


DI3 42 OUT 


. Data In -16V 


52 


IN -16V Unreg 




DI4 91 


Bus 








DI5 92 










DI6 93 1 
DI7 43 y 














NOTES: 








1 . Slash (/) at end of signal name indl<:ates Low True polarity. 






2. All signal lines at TTL levels. Input lines require 1.0 mA max drive current Output lines driven by 74367 




(32 mA sink). 








3. Signal lines with notes are optional and are not used in 


the standard Micropolis controller configuration. 




4. Jumper option selects 2 MHz bus clock for write circuits instead of internal oscillator. 




5. Jumper option generates interrupt on PINT/ or V10/ thru V17/ on 


occurrence of each sector pulse. PINTE 




indicates current CPU interrupt status. 








6. + 1 6V power for optional disic drive power connector. 
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1.1.4 Control Logic 

The control logic interprets the selection of the controller by the CPU 
(Address deocxJe), decodes the oannand byte to determine the selected drive unit 
and to execute the CPU conmands, controls data transfer betweoi the drives and 
the CHJ, and generates CHJ interrupt signals corresponding to sector pulses . 

Address Decode (See ^leet 2 of the schematic) 

The address decode consists of decoder D8 and its associated NAND gate and 
inverters. It monitora- the address lines frcm the CHJ to interpret selection of 
the controller. 

Whenever an address is within the IK block assigned to the controller/ D8-9 
will go low, and will be inverted by the C7-8 to form BSEL (board select). 
Also, t±ie low at D8-9 will be gated at D6-10 with the inverse of A9 to ferm CSEL 
( controller select) .. CSEL is inverted by C7-4 to form CSEL/, and also be gated 
with Al to form DSEL (data select). When CSEL and MWRITE (memory write) are 
hi^ and Al is low, C8-6 goes low to for CMiy (coramand code). 

Conniand Decode (See sheet 7 of the schematic) 

Commands; are: decoded by decoder D3 which examines the ccninand modifier bits 
from the CKT and generates tiae ocntroller ocnniand codes. D3 examines bits from 
the CPU and generates the controller caranand codes. D3 examines CMD/ and data 
bits D5, D6, D7, and generates one of five commands: AORC/ (address command for 
selected drive), INTC/ (interrupt camiand), STEPC/ (step conmand), WRTC/ (write 
comnaand, and RSTC/ (reset command). 

Uhit Address Control (See ^eet 8 of the schematic) 

The unit address ccaitrol consists of iregister B3 and assorted NOR gates and 
line drivers. It examines data lines feon the CPU, stores the selected drive 
and head addresses, and generates drive and head select signals for the drive 
interface . 

Whten RST/ (reset) is hi^ and a drive unit select ocnmand is executed to form 
AERC/, B3 is clodoed and stores the contents of DO, Dl (drive address) and D4 
(head address). Simultaneoulsy B3-10 is clocked causing US (unit select) to 
set, B4 decodes UO and Ul into fcur drive select signals which are then gated 
with US by interface drivers B5. US remains set until it is cleared by a low 
RST/ as the result of a four seccand timeout or an RSTC/ ocramand. For a double 
sided drive, B3-15 selects either the lower (0) or the upper (1) head. 

St^ Ccaitrol (See sheet 8 of the schematic) 

St^ control is accotiplished by flip-flcp B2 and its associated inverter C7-2 
and line drivers B6-6 and B6-12. Figure 1-4 shows the circuit timing. When a 
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st^ acmmand is issued, STEPC/ goes low for approximately on half microsecond; 
it is inverted by C7-2 and drives the stq? line via B6-12. B2-9 is clocked by 
the rising (leading) edge and copies the state of DO, which will be high for a 
step in command and low for a step oit canroand. The output of B2-9 drives the 
DIRN (directiai) line via B6-6. Consecutive same-directicxi step pulses must be 
separated by 30 milliseconds; opposite-directicn pulses by 40 milliseaxids for 
drive operaticxi* 



STEPC/ 



00, ——y 

B2/9 



DRIVE 
INF. 




STEP IN 

^ 30MS SAME OIRN 
d40MS CHANGE Oinn 

'SOONS 



STEP OUT 



u 



\zz 



i::^ 



OHIveSTEP* 
LOGIC ACTIVE 



READ on WHITE 
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Figure 1-4. Step Control Signals, Timing Diagram 



The write latch logic ccansists of flip-flcp B2-5 and its reset logic. Whan a 
write ccranand is issued, WRTC/ goes low and the rising (trailing) edge sets 
flip-flop B2-5.. The WRT (write enable) output at B2-5 enables the controller 
write circuits and asserts the WRT interface line via B6-6 (See sheet 6 of the 
schematic). Writing occurs in the selected drive when WRT is true. B2-5 is 
normally reset by SP/ (sector pulse) going low at the aid of the sector; it will 
also be reset if HST/ is low or RD? (ready drive) is not present. 
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Beset. Circuits (See sheet 7 of the schematic) 



The reset circuit generates RST/, the general reset signal for the 
controller* The circuit, axisists of a four-secaid one-shot Dl-5 and associated 
logic ► 

Dl-5 is a retriggerable one-shot vfaidi is triggered by DIG/ each time the CHJ 
reads from the controller status or data registers. This occurs many times a 
second when the controller is in use causing Dl-5 to remain high. If there is 
no disk activity for a period of four seconds, Dl-5 goes lew causing a low RST/. 
Other inputs to SST/ are RSTC/ (reset ocnimand) and KX: (S-lOG power-on clear). 

Data Transfer Control (See sheet 6 of the schematic) 

This logic generates, three signals associated with the control and 
synchronization of: data transfers between the controller and CHJ. Waveforms are 
shown in figure lr-5. 



WF OH RF' 




Figure 1-5. Data Transfer Control Signals r Timing Diagram 
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TF: Transfer Flag 

This flag goes true one byte-tims before the first (sync) byte is to be 
transferred to/from the controller. It is formed by gates D6-1 and D6-13 by 
or'ing together WF (write flag) fran the write logic and RF (read flag) fran the 
read logic. IF is seised by the CHJ by reading status byte 1. 

IRD5C: itocessor Heady 

This line connects to the CPU ready input. When PRDY is low, the CPU 
executes oontinues VMT states, freezing program execution in the middle of the 
current machine cycle. The address data out lines remain valid during this 
time* This facility is used to synchronize the transfer of disk read or write 
data- betweai the. CPU and coitroller. 

The tri-state PRDX gate (D9-13) is enabled by tRND ES-11, and when enabled, 
gates the output of D5-a onto the PRDY line. PRDY is enabled when the 
controller is being- accessed (BSEL high) during a mamory reference instruction 
(SINP and sour both low) . 

D5-8 is. normally high except viien the read or write data register is being 
accessed; (DSEL. high),. TF is high (data area of the sector), and WP/ and RP/ are 
both high- (ccxitroller not ready to accept, a byte of write data, or has not 
assembled a complete byte of read data). Whoi the controller is ready for the 
transfer, WP/ or RP/ gaes low for cne-bit time allowing the software loop to 
proceed. 

DIG/: E&ta In Gate 

This signal gates ccxitroller status, read data, or ERCM informaticn onto the 
S-100 bus c3ata in lines DIG thru D17 (See sheet 5 of the schematic). DIG/ 
(C8-8) goes low when the controller is addressed (BSEL high) during memory read 
instructions (SMEMR and PCBIN both high) . 
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Interrupt Ccxitrol (See sheet 7 of the schematic) 



When enabled, the interrupt control logic generates an intem^rt: as the 
sector flag (SF) goes high at each sector boundary. Figure 1-6 illustrates the 
timing^ of this circuit- The interrupt may be jumpered to PINT/ (processor 
intern:5>t.) or cne of the vectored interrupt lines VIO/ thru VI 7/. The logic 
consists of interrupt enable; flip-flop D2-5, intem^rt: flip-flop D2-9, and the 
driver DlO-13. 
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Figure L-6.. Inte r r up t Signals, Timing Diagram 

When an interrupt control command is issued, D2-5 is either set or reset 
depending on the state cf the modifier bit DO. Whei set, interrupts are enabled 
allowing D2-9 (INT) to set at ths following sector boundary (rising edge of SF). 
The resulting low at DlO-13 drives the desired S-100 interrupt line by means of 
a jumper connection. The intem:5)t is cleared by the interrupt service routine 
by issuing another interrupt ocaitrol coninand with D0=0. 

The interrupt logic is initially cleared fcy RST/ low. 
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1. 1. 5 Sector Separator (See sheet 6 of the schenatic) 



The sector separator uses SECP (the drive sector hole photosense output 
received at B7-4-) to generate the sector timing signals BDS (read one-shot) and 
its. coBnpliment ROS/,- WOS/ (write- one-shot), SF (sector flag), SP/ (sector 
pulse), and SO thru S3 (sector count signals). It ccxisists of cxie-shots C2, CI, 
and D13, and four-bit counter C3. Figure 1-7 illustrates the timing of this 
circuit. 



SECTOR IS 




Figure 1-7. Sector Separator Signals, Timing Diagram 



ROS is generated as follows: one-shot C2-13 shapes the leading edge of SECP 
into a anie-flU.croseaond pulse v*iich is used by cne-shot C2-5 to form a pulse of 
approximately three, quarters of a second period; the pulse bridges the tine 
during which the index pulse occurs. The pulse at C2-5 triggers cne-shot Cl-13, 
which forms a 700 microsecond ROS period to provide time for PLL and read 
logic-decode circuits to synchronize before a sector is read. C2-5 also 
triggers one-shot CI- 5 which generates a 1200 us tiire period during whidi the 
preamble is written for write canraands. 



1-14 



Rev A 11/21/80 



Micrc^olis Disk Controller Board Technical Informaticai Manual 



SF is a 3CHnicroseccxTd pulse formed when cne-shot Dl-13 is triggered by the 
leading edge of the C2t-5 pulse; The high formed at Dl-13 is delayed through AND 
gate C6-3 by RC network C7 and R13 to fiarm SF. This delay (approximately 200 
ns) ensures that the sector counter is stable at the new sector address when the 
Cru senses SF true. 

SP/ consists of a one-microsecond low true pulse for each of the 16 sector 
holes in the diskette. Each pulse defines the end of caie' sector and the 
beginning of the next. No pulse is generated for the indet hole. It is formed 
by gating C2-13 with C2-12. 

SO thru S3 are the outputs of a 4-bit counter C3, vi*iidi is incremented at 
each sector boundary. These lines indicate the binary address (0-15) of the 
sector currently under the read/write head. TSxi counter is synchroiized witii 
index by loading a count of 15 when the index hole is sensed. SF and SO thru S3 
are sanpled simultaneously by the CPU hy reading status byte 0, 

1.1.6 Write Circuits: (See sheet 3 of the schematic) 

The write circuits accept parallel data bytes DOO thru D07 from the CPU via 
D9 and DlO.. Bie data is serialized then decoded into MFM form to generate WDA 
(write data-.)^ This signal is routed to the select drive via 86—10 (See sheet 8 
of the. schanatic).. This, logic consists of the write bit and byte counters, 
shift registery. eiooding the pulse shaping circuits. 

.Write timing is. derived from a 2 MHz CSC (oscillator) signal from a crystal 
oscillator (See; sheet 7 of the schematic). An alternate 2 MHz signal may be 
datained from the S-100 data bus via Jl-49 if jumper W12 is installed. 

The write logic is normally configured for MEM encoding: Double frequency 
encoding can be used in place of MFM if jumpers W6 and W7 are removed and 
jumpers W5 and W8 are installed. The Micrcpolis software is configured for MFM 
operatioi cnly. Figures 1-8 and 1-9 provide timing information cai ther write 
circuits. Write timing is derived fran a 2 MHz <^C/ (oscillator) signal fran a 
crystal oscillator (See sheet 7 of the schenatic). An alternate 2 MHz signal 
may be obtained fran the S-100 data bus via Jl-49 if jumper W12 is installed and 
Wll is emitted. 
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Figure 1-8.. Write- Logic (MFM) , Timing Diagram 
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Figure 1-9. Write Clocking Logic, Timing Diagram 
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The following sequence of events occurs when a sector is written caito the 
diskette: 

a. The disk I/O driver software selects the required drive and moves the 
positioner to the desired track using DRIVE SELECT and STEP conraands to the 
controller^ 

b. The driver continually reads status byte looking for SF true with the 
desired sector address. 

c. When the desired sector is found, a SET WRITE cotinana must be issued 
within 70 us (i.e., within 100 us of the physical beginning of the sector). 
This sets the WRE flip-flcp in the controller causing the preainble to be written 
oito the diskette. 

d. The driver caitLnually reads status byte 1 looking for the TF (transfer 
flag) true. This, occurs at tiie aid of the preamble vAien the sync byte is about 
to be written. 

e. The driver must write the sync byte pattern (FFH) to the write data 
register within 20 us after detecting TP true. The controller responds by 
pulling the ERDZ line Jdw thus holding the sync pattern on the DATA OUT lines 
until it is reao^ to; accept ti» byte.. 

f . Cher-byter time: (32 us) after TP' goes true, the ccntroller copies the synch 
byte into the. write register and raises the HIDY line allowing execution of the 
software loop to proceed. 

g. During the following byte-tinae, the sync byte is serialized, encoded, and 
written onto the disk. At the same time, the driver accesses the following byte 
(cylinder address), computes a partial sumcheck, and writes the byte to the 
write data register causing HE?D5f to go low again. 

h. Steps f and g are repeated for each byte of the header and data fields. 
The sumcheck byte is then written immediately after the last data byte. 

i. The controller automatically fills the reroaincter of the sector with an 
all-zeroes pattern. Sftien the following sector pulse is encountered, WRT is 
autcmatically reset in the ccaitroller ending the write operation. 

Vicite Bit Counter (See ^eet 3 of the schanatic) 

The write bit. counter consists of countar BIO and NAND gates B7-8 and Bll-6. 

The WE?r signal, fran the write latch enables bit counter BIO and the remainder 
of the write circuits. BIO then counts the 2 MHz OSC/ pulses and produces the 
waveforms shown in figure 1-9. Output BlO-11 (OSC divided by eight) consists of 
a square wave with a period of one bit-time (4 us). This is inverted by B7-8 
and used to clock the byte counter A9, and data shift register B9. NAND gate 
Bll-6 decodes a count of 7 or 15 in BIO causing a count of 12 or 4 to be loaded 
into the counter. 
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Byte Counter (See sheet 3 of the schematic) 

The byte counter consists of A9, flip-flop B12-5, and inverter D14-4. The 
byte counter counts off axisecutive groups of 8 bits v^ich correspond to each 
byte of data recorded on the diskette. The signal WP/ (write pulse) goes low 
foe cne bit-time at the. beginning of each byte.. 

Counter A9 is inhibited by WOS/ low v^ile the preamble is being written (See 
figure 1-7). After a^Jroximately 1200 us, WOS/ goes high allowing A9 to be 
clocked by the rising edge of each bit-time pulse fron B7-8. A9 counts off 
consecutive bits of data mtil it reaches the count of eight; at that time, WF 
(write flag) goes high indicating that the sync tyte is about to be written. A9 
then ccntini;ies counting until 15 is reached, at vhich time A9-15 (carry output) 
goes high causing A9 to load a count of eight, and then to continua in the 
sequence 8-15, 8-15, etc. Each 15 count (A9-15 high) corresponds to the last 
bit of- a byte.. This signal is delayed by B12-5 to form WP/ vAiidi goes low 
during tiie following bit-time.- WP/ low causes PRDY to go high for 4 us, 
allowing the software locp to. proceed. 

aiift Begister (See sheet 3 of tiie schematic) 

The- shift register- logic: consists: of a. parallel^to-seriaL register B9 and 
NMiD gate; Bll-12*, The- shift register- ocxxverts the parallel DOO thru. DOT data 
inputs: to-^ serial data output at pin 13, as shown in figure 1-8.. 

During the last bit of each byte, A9-15 high causes Bll-12 to go low provided 
that the CPU is writing to the write register address (DSEL and iyiWRITE both 
high).. This places the ^ift register in load mode causing the contents of EGO 
thru DOT to be copied into the register on the following clock. This 
informaticxi is shifted right and appears at B9-13 in serial form during the 
following byte-time. 

After the sumcheck has been written, the software makes no further reference 
to the. write register and the register is not loaded. A ccaitinuous stream of 
zeroes Altering at 39-1 is shifted through the register to form the postamble 
pattern. 

Ehooding and Rilse 3iaping Circuits (See sheet 3 of the scheanatic) 

The. encoding circuit consists of AlO-5,. D13-1, and All-6. The pulse shaping 
circuit consists of D13-4 and AlO-9. These circuits encode and shape the data 
stream from B9-13 to form WDR. 

. The rules for MFM (double density) and DP (single density) encoding are 
usually stated as follows: 

Rule 1 MFM and DP: A flux transition is written in the middle of a cell if 
the current data bit is 1. 
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Rule 2 MFM: A flux transiticn is recorx3ed at the beginning of a cell if the 
current and preceeding data bits are both 0. 

DFr A fLux transition is recorded at the beginning of every cell. 

In this implementation of the logic, rule 2 has modified to an equivalent 
form: aS: follows:; 

Rule 2A MFM: A flux transition is recorded at the end of a cell if the 
current and subsequent data bits are both 0. 

DF: A flux, transiticn is recorded at the end of every cell. 

Serial data from B9-13 is first delayed one bit-time by AlO-5. This 
flip-flop contains the data bit currently being encoded. .D13-1 and All-6 then 
perform the encoding function as described above, where gate inputs All-4/5 
introduce the data transitions (Rule 2A). Output All-6 goes lew for half a 
bit-time for each transition to be recorded. 

D13.-4 and AlO-9 shape this signal to form WDA which consists of a 0.5 us 
high-true pulse for each: transition. Line driver B6-10 transmits WDA to the 
selected, drive... 

1*1^T Read. Circuits (See sheets: 4 and 9 of the scfaanatic) 

The following sequence of events take place vihsn a sector is read from the 
disk:: 

a.. The disk I/O driver software selects the required drive and moves tiie 
positicaier to the desired track using DRIVE SELECT and STEP commands to the 
controller. 

b. The driver OKitinually reads status byte looking for SF true with the 
desired sector address., 

c. When the desired sector is fiDund, the driver continually reads status 
byte 1 looking for TF (transfer flag) true. This occurs one byte-tine before 
the first, (sync) byte of the sector is available to transfer to the CPU. Note 
that no explicit SET READ command is required since the controller is always 
attenpting to read when it is not writing. 

d.. The driver must attempt to read this byte from the read data register 
within 20 us after det:ecting TP true. Ihe ccntroller responds by pulling PRDY 
low until the byte is fully assembled. 

e. Vttien the byte is assentiled, ERDY goes high for one bit- time allowing the 
transfer to be ccnpleted. The driver must now process the sync byte and attat^st 
to access the following byte (cylinder address) in less than aie byte- time. 
"Uiis causes PRDY to go low again. 

f . Step e is repeated for each byte of the header, data, and sum::heck fields. 
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Th& driver recomputes the sumcheck fran the header and data fields and compares 
this against the sumcheck. read frcm the disk. A discrepancy indicates a disk 
data transfer error. 

The read, electronics- consists of phase-locked loop circuit (PLL), data 
(teooderv dock: ss^nchronization. circuit.,- serial-to-parallel converter, and 
contEOl logic-. 

Fill (See sheet: 9 o£ tiie- schematic) 

The purpose of the PLL is to provide a clock signal fac decoding purposes 
which maintains a fixed phase relaticxiship with the inconing read data signal, 
RDA. The. ELL is a feedback systent consisting of a phase ccrrparator, a low-pass 
filter, error aniplifierr and a voltage controller oscillator (VOO) . 

A block, diagram is shown in figure 1—10 with no input signal applied, the 
error voltage is- zero and tiie VCD oscillates at its center frequency fia. lilien an 
input signal is; applied,, the phase canparator ocnpares the phase and frequency 
of the input witfa, the VCO output, and generates an error voltage Ve(t) that is 
related to the difference- of the two signals. This error voltage is filtered, 
amplified,: and routed; to the control ii^aat of the VCX3. Thus the ccxitrol voltage 
Vd.(t) forces the 1X]0 feequency to vary in. a. direction that reduces the frequoicy 
difference betwemt fb- and the inpat signal.- If the input signal fs is 
sufficiently close to? fo,- t±e feedback, nature- of the PLL causes the VCD to lode 
with: the inconing: signal.. When loc3QBd, the VCX) frequency is identical to the 
input signal,' except for a small, pnase difference vrtiich is necessary to generate 
the correcticn signal which maintains the VCO at. the input data frequency fs . 
In this way, the PLL, can track variations in the disk speed, generating a 
continuous clock having a fixed phase relaticaiship with the incoming data , and 
vdiich can be used to decode the data pattern. 
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Figure 1-10. Phase locked Loop (PLL), Block Diagram 
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Figure l-ll illustrates the timing of the PLL circuits. RDA is received at 
B7~10 (See sheet 8 c£ the sdiematic) and ^plied to one-shot A14-5 to produce a 
2 ua pulse for each flux transition read from the disk. The one-shot output 
connects to a phase comparator consisting of flip-flcp C14-5 and NAND gates 
B14— 11, -8, and- -6- The. VOD oscillates at four times the data rate , and its 
output A15— 7 is. first divided by two by C14-3 before clockirg the canparator 
flip-flop C14-5.. Jun?5er W14 and W16 are installed for MFM operatioi or W13 and 
WIS are installed for EE operation. The PLL timing diagram fee MEM is shown in 
figure 1-11^ 

Correcticn signals generated by B14-8 and B14-6 are applied to a balanced low 
pass filter formed by R30r R32r and C17 on one leg and R31, R33r and C18 on the 
other leg. The filter out^aut. is anplified by differential amplifier B15, which 
in turn drives the con t rol it^t to the VCO. The center frequency is adjusted 
by potentianetKT R40r and should- be set. at 1^0 MBte for MFM (0.5 MHz for EF with 
no data input). 

Another one;-shot A14-S (RDOS),, delays the leading edge of each RIA pulse by 
1. us before; input to tiie- read decxxJing logic (See ^eet 4 of the schematic ) . 
When the PEL. is locked, the* falling edge of each IXLK pulse occurs at the center 
of the decoder half-ceJJL "windows" i..e., midway between the times at vAiich 
potential fLux transitLois-. occur. Oner-shot A14-5 is adjustable allowing PCLK to 
be moved with: respect to the decoding- window.. This provides a means of 
optimizing the window adjxistment and. a£. measuring the read performance of the 
drive in: terms, of error-free range of adjustment. The^ delay should be set to 
1..0 US- for normal operattcn.. 

Bead Data Decoder (Siee.- sheet 4 o£. the schematic) 

The decoder consists of flip-flops A13-5, A13-3, A12-3, AND/CR inverter 
All-8.. Dsing the inputs RDOS and PCLK frcm the PLL, this circuit decodes the 
read data and generates a high output for half a cell-tine on RDAOa for eacii 
flux transition read from- the disk.. Timing for the read data decode circuit is 
shown in figure 1:-12, 

The falling edge of each RDOS pulse toggles A13— 5 as shown in figure 1-12. 
This output is a replica of the flux pattern as it is recorded en the disk. 
PCLK on A13-12 now saitples the: output from A13-5 at iiie center of each half-cell 
window causing A13--3 to set or- reset accordingly. A13-3 is then delayed one 
half -cell by A12-3. AND/OR inverter All-8 is connected as exclusive OR and 
detects any change of state at A13--3. Ihe output, RDAIA, goes high for half a 
cell-time when any fLux. transition (data or clock) is detected. 
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Read Clock Synchronizaticn (See sheet 4 of the schematic) 

The circuit consisting of Bll-8, A12-5, and 314-3 generates a clodc signal, 
BCLEC,. for the data transitions only which is used to sample the decoding read 
data- This circuit nsjst be initially synchronized during the preamble so that 
^ the correct (data) half-cell, is selected.- 

Flip— flop A12— 5 is clocked by PCLK causing the output to change state for 
each half-cell that NAND output Bll-8 is high. A clock pulse is generated on 
RCLK/ when A12-5 is high as shown in f igiare 1-12. ]ji the preamble area that 
data pattern is known to be all zeroes; i.e., no transitiois should be detected 
in the data half -cell.. During the first 700 us of preamble (ROS high), Bll-8 
tests for this condition and the output goes low for one half-cell if a one-bit 
is detected* This inhibits A12— 5 from dianging state one time causing the other 
half-eell to be selected.. Note the period of HDS is 2xaig enough to cover both 
sector-hole tolerancing and. the PLL lockup time. During the remainder of the 
sector Bll-8 remains high, and RCLK/ pulses are generated during every 
half-cell^ 

Bead: Shift: register and Control logic (See sheet. 4 of the schematic) 

Sh±et registerr C13 assembles the decoded: data into byte-parallel form for 

transmission: to the CHT... The control logic consisting: of B12-9, D13— 3, B13, and 

D14r-6; generates- two ccaitrol signalSr RP and RP/, ^idb. coordinate the transfer 
of: each- byte.. See figures 1-12 and 1-13. 

C13 and B12-9 are initially held reset during the beginning of each sector by 
ROS/ low.. When SDS/ goes high, zero bits are entered into the register until 
the first bit of the sync byte is encountered. At this time, C13-3 goes high 
and the rising edge clocks B12-9, causing RF to set. RF true causes TF 
(transfer flag) to go true, signifying the the first (sync) byte is almost ready 
to transfer. 

Counter B13 is intially preset to a count of one by a low output on D13-13. 
Whai RP goes true, the preset condition is renoved and the counter counts off 
consecutive groups of eight bits corresponding to each byte. A fully assembled 
byte- is; available in the shift register when a count of eight is reached . At 
this tame, the high output at B13-11 is delayed by 200 us, thai inverted to form 
RP/. RP/ low fcrces PRDJf high allowing the CPU to complete execution of the 
current- instruction (read frcm read data register). B13-11 high also produces a 
low en D13-13, caixsing the counter to be preset to one again at the beginning of 
the following byte.. The ranainiiKf bytes of the sector are transferred in this 
manner.. 

1.1.8 Data In Bus Multiplexing (See sheet 5 of the schematic) 

This logic gates PROM, status, or read data informatiani onto the S-100 
data-in bus according to the address specified in the current instruction. 
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The ERDMs C9 and CIO contain a bootstrap program which loads the system 
software fron disk into memory after power-on. The bootstrap is entered by 
transferring control to the controller base address (normally F800H). A 
description and listing of this program is giv«i in paragraph 6.7 of the 
Micropolis User's Manual. 

Signals oarprising status- bytes and 1 and the read register outputs RO thru 
R7 are- nuitiplexed together by C4, C5, Cll, and C12. Status byte is selected 
if AlJ^O = 00; status byte 1 if A1.A0 = 01; and the read register is selected if 
Al = 1. The trl-state outputs from either the PRDMs or Cll, C12 are enabled by 
CSEL or CSEt/ depending on. whether the lower cr upper half of the IK controller 
address ^>ace is being accessed. The selected byte is gated onto data-in lines 
DIO thru D17, fay Dll and D12 when DIG/ is low. 
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II* TESTS AND ADJUgTMEWrS 

2.1 CCTitroller Ad jtustments 

• 
Coitroiler adjustmaits oonsist of: 

a. Center frequency adjust. 

b. 2 us single-shot adjust. 

c. 1 us single-shot adjust. 
2.1..L Test Coifiguration 

a. Insert the ccxitroller in an S-lOO bus 8080/Z80 based computer using 
an fflctender card.. 

b. Connect ccxitroller to any Micrcpolis storage module. 
2..1J1 Center Frequency Adjust Test Procedure 

a.. Ensure- that the drive? is not onv 

b.. Cbnnect oscilloscope to the oscillator output at A15-7. Set 
oscillosoope tima base to 200 ns/cm.. 

c. Measure frequency of oscillator. 

2.1.3 2 us Single-Shot Adjust Test Procedure 

a. Insert a diskette in drive. 

b. Basitiai the head to track and write a full track of 'ones' data 
(16 sectors). 

c. Eferform a: oontinuous read cperaticai cxi track zero. 

d.. Alternately select program X14 to adiieve steps b and c. 

e.. Connect oscilloscope to A14-5, set tine base of oscilloscope to 200 
ns/cnir and observe one-shot output. 

2.1.4 1 us Single-Shot Adjust Test Procedure 

a. Proceed with steps a thru d, para. 2.1.3. 

b. Cainect oscilloscope to A14-3, set time base of oscilloscope to 200 
ns/an, and observe one-shot output. 
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2.1.5 Acceptable Limits 

a. Center frequency: 970 kHz minimum - 1033 JcHz maximum. 

b. 2 us single-shot: 1.94 us minimum - 2.06 us majjimum. 
c* 1 us single-shot:: 0..97 us minimum — 1.^03 us maximum. 

2.1.6 Adjustment Eirocedure 

a. Center frequency: Adjust R40 until the output frequency is 1 MHz. 

b^ 2. us single-shot: Adjust R27 for a period of 2 us. 

c. 1 us singlershot: Adjust R46 fcr a period of 1 us. 
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III. Troubleshooting 

3.1 Visual Inspection 

Visually inspect the disk: controller board as follows: 

a. Check for evidence of burnt cr damaged oanponents. 

b. Chedc for proper orientation of polarized capacitors. 

c. Ehsure proper orientatiai of all jun^sr selected options (See 
User's Information Sheet fcsr details). 

3.2 Vbltage Measurement 

Connect the controller to a test system and apply power. Measure the 
supply voltages as follows: 

a* +5 volts: at pin 3 of VR-1.. +5" volts +^ 5%. 

b^ -5 volts; at pin 4- of B-15. -5 volts. ± 5%.. 

c. +5" volts-, filtered at pin 7 of B-15.. +5 volts + 5% with less than 10 
millivolts of ripple. 

Should any of these voltages be cut of tolerance, refer to the following 
schematic drawings for location. 

a. +5 volts, page 8 of schematic. 

b.. -5 volts, page 9 of schematic. 

c. +5 volts filtered, page 8 of schematic. 

3.3 Checksum of Bootstrap EROM's 

A. checksum of the Bootstrap PROM's can be accomplished by using the 
system naiitor ' s Q command followed by P800 P8PF for standard systems. 
Refer to User's Information Sheet at the beginning of this manual for 
further information en the board's base address. 

The checJcsura of the Bootstrap PRCM's is BCH. Should a number other than 
BC result, check the circuitry en pages 2 or 5 of tiie schematic. 
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3.4 Read Operation 

Tto perfonn a read operation, insert an MDOS diskette witii "DIAG" and 
attenptto boot up., If the diskette does not boot, perform the following 
check:: 

a-.. Qieck for" proper drive selectiai by checking pin 3 of B-5. Refer to 
sheet 8 of the schematic. Check all signals en t±e schematic that relate to 
the read operation. 

b.. Check- for an indication of REA at pin 10 of B-7. Refer to sheet 8 of 
the schematic 

c» Check for the piresense of SECP (Sector pulse) at pin 4 of B-7. 
Refezr to page 8 of the schematic. 

d.. Check for the proper: binary counting of SO, SI, S2, and S3 at the 
appropriate pins of C-3. Refer to page 6 of the schematic. 

e.. Check: for proper pulse widths fron the raaiostabJe raultivibiators C-1, 
C— 2, and. D-l.- Refer: to ^leet. 6 of t±e.- schematic. 

f.. Cfieefc fear the presence of PCLK at pin 3 of B-14. Refer to sheet 9 of 
the schematics 

g. Check, for the presence of RDA3R at pin 8 of A-11. Refer to sheet 4 
of tiie schenatic. 

h. Check- for the presence of RCLK at pin 3 of B-14. Refer to sheet 4 of 
the the schenatic. 

i.. Check: for the proper operation of "data and status" multiplexers C4, 
C5, Cll, and C12. Refer to sheet 5 of the schennatic. 

j.. Check for the presense of DIG at pin 8 of C-8. Ref^r to sheet 6 of 
the schematic. 

k. Ensure proper opera tioi of the output data buffers Dll and D12. 
Refer to sheet 5 of the. 

3.5 Vfcite Opeiaticgi 

To perform a write operation, insert an MDOS diskette with DIAG in the 
proper drive and boot \jg. Call cp DIAG to the nonitor and yon will see 

MEM DiiaGNDSTIC VS 4.0 
800031 REV A 

en the screen. 
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Respond to DIAG as foUows: 

ERCHD ANEL (Y CR N)?N 
ENTER HIGEL TRAOC 76 
EHEEaOCMtCU^ Z:r0r0flr2 

The above ccninaiid will initialize the drive to track and write a binary 
progression on all sectors of all tracks. 

ENTER OIIM&ND RD, 2 

This- ccranand will attarpt to read the pattern written by the ccniiiand 1,2. 
Any errors will be displayed en the screen. See Micropolis Manual, Section 
8..3..5r Page 8.2 for erroc message explanations. 

Should er r ors occur- at this point, the pcoblein is not a read error, the 
prcfclem is in the write- circuit. Check the following if this prctolan should 
occur.. 

a.. Check for WRIT at B6 pin 8.. Refer to page 8 of the schematic. 

b.. Check, fibr WDBu at B6 pin- 10. Refer to page 8 of the schematic. If 
this; signal is. present,, it may be incorrect due. to a malfunction in the 
paralleX to serial converter B9, shown on. sheet 3 of the schematic. 
Although a signal is-- present at WDA a serial to parallel converter will 
reveal an incorrect output* 

c. If WQA is not present, chedc the clock signal at AlO pin 11 and the 
circuitry en sheet 3 o£ the scheiatic. 

d., Should all of: the above signals be absent, check the circuitry on 
sheet 2 of the schematic. 
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SUBJ. 

Update of Rev. to Rev. 1 


MODEL 
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VTA# 
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NOTIFICATION OF FACTORY ONLY UPDATE OF REV. TO REV. 1 



The following steps are performed when updating the REV. 
Micropolis Controller to REV. 1. 

1. Cut the trace on the circuit side of the board leading f'om B6 
pin 7 to J2 finger 16. Make cut near IC. 

2. Jumper from B6 pin 2 to trace leading to J2 finger lb. 

3. Jumper B6 pin 1 to B5 pin 2. 

4. Jumper from the feed-thru hole at the end of the trace leading 
to J2 finger 6 to B5 pin 7. 

5. Remove R18 (150 ohm), the upper-most resistor in area Bb. 

6. On component side, jumper from the trace connecting J2 tlnger 
3 with J2 finger 5 to B6 pin 7. 

7. Drill out feed-thru hole on J2 finger 15. 
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DATE 
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VTm?? 

MZ-006 



PG, OF 

1 



JITS AFFECTED 



Systems Using Micropolis Controller PCB 



V47.^ 



MICROPOLIS 5" DISK CONTROLLER PCB REV. 1 



Vector has . incorporated the drive motor enable modifications in 
Micropolis controller PCB, REV. 1. This means that the drive 
spindle motor will continue to be enabled only when the drives are 
selected. Previously, this was a factory-only modification of a 
REV. PCB. Now these changes are options in the REV. 1 
controller board. The revision 1 PCB has two jumper areas: 

Area "A" - is for motor enable only when selected. 
Jumper 2 to 3 (Standard). 

Area "B" - is for Drive Ready to be set true. 
This is required for CP/M operations if the 
motor enable option is selected. 
Jumper 2 to 3 (Standard). 

The attached schematic indicates the two jumper areas on the REV. 
1 PCB. 
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